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2. . .HDD SYSTEM 
5. . .MONITOR 
8. . .AV BLOCK 
9 . . . HDD CONTROLLER 
16... TUNER 
17. . .DE- SCRAMBLER 
IB. . . TRANSPORT DECODER 
19... AV DECODER 
53 . . . PRINTED-CIRCUIT BOARD 

(57) Abstract: In the conventional hard disk drive unit, an increasing amount of data, such as AV data, increases the number of 
issues of data read or write commands, increases interface overhead, and increases microcomputer CPU usage. A hard disk drive 
unit of the invention comprises a hard disk (5) for recording data, a hard disk controller (4) for controlling the hard disk (5), an IDE 
controller (103) for controlling the hard disk controller (4), and a command controller (102) that generates a command to be issued 
from the IDE controller (103) according to a predetermined command for reproducing or recording data and transfers the command 
to the IDE controller (103). 
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W&nmk^*?—* (AVf-^) SrlB^-TS^— Kf*-f;**36»tt, PC 

oCPU©ffi!lpmj:oTAV7*-^SrlB»S^S:fT5. . 
•Hefr*N STB (M&S*£flH&) ^^AVa^^b^fettT<5v :r -^ 

* * A V 7 s — 9 5 o 

*fc, K7V**i£WK:fB»&;h/rv>5AV7*— ^£rP COf-f^/W 
fc|f^LrC*^5IS»Clt> % /^KT^^gfit PC©0J«oT-IP 

i^-Kr^^^ifm -p-^^^ (cue) 
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> tfMLff* (Rev i ew) ft if <D!&m$£L*> ^tlT'fcS 0 ^<D£??j;<%%z 
60LBA (Logical block address) tfifeD, fflfii^ 
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/l- a v t= - 9 &mmn*£-t s & K ^m^x w * * =gie^s & v > s . 

t*£5f5, IDE (Integrated Device Electronic 
^:-C$iJ#Pb-CV>fc 0 

Kr^^^gf 1 18 W\ HDD^^hn — 

7104, HDD 10 5 a»&#WG$jh,5„ 
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I DE3yfo-7 10 311 S*bTV»fcV> IDE^y^-7x-7|rjto 
HDD3ybo-7l04^3yhp-/vt5fgt?'fc5, 

10 4tt, I DE-f ^-7x^1:^, fi^£;ft,fcL 
BA (Logical block adress) ttfS&Rf 4 * ?f&ft<D h9 
V?, "fe^^^lS**, HDD 1 0 5 K*f ttftft L, HDD 1 0 

HDD 10 511 IMf^^^I^ttS^- Kf-f X^tfcSo 
v/fnyiOltt, I DEay hn^7 10 3 \Z7*— ? ©SK^.## trif^f S 

W^yi o l#s 2M/W h<Dx— Kf^f^^if 1 1 8ib>hmfy 

I DE<y^^-7x-7>m n©3vyK^5i: 9 ^fsatm* 
f^t^^l2 8k/^bt'3!)5 0 ^LT, Mf7"^tt7K^0^ 

Wayi 0 Hi tf7 KV^O^fcl 2 8 k/M b©f-^ 
Srgc^ffli-y — Ka^^Kl 0 8 a^IDEayhn-7l 0 3(^^5. V 
— }?=tvis Kl 08 a %$gf?Vtc^ ^3^101^ fdfc^^fifeO^SSr^ 

I DE^y hti — 9 1 0 3«y — Ka-^yKl 0 8 a3rSfr#5fc* HDDa 
^hP-7l 0 4}C7Kl/^0^f)l 2 8k/M bOf- * Sr^ttJ-f U — K=» 
v^Ki o 8 b&ffirtZ* 
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HDDnyho-7l04il ij-K^^y Kl 0 8 b^fiffiSi, HDD 

105 \z.wt&& v mm* ft 5 <fc 5 fciwiir*-$. 

I 10 3it HDD 1 0 5 SPflt&fToTV^Kfc 

tCHDDl 0 5^7*— ^^^ffiC^tiiCl^oTh^if^^^Sfc^^HDD 
1 0 5©^^^b^it5o 

^LT, HDD 1 0 5 ft?—* tr^ffi V T»Tt6 

^ItJiofc £ £ Srtftm UfcB#,&T\ 12 8 K>M h O^— ^ SrHS2fegg^tfi"f 0 
*fc, IDE a I' Ma — 91 0 ^^^iZ i ^-ev^§^«^ J {-iE^^CT f -^ 

t>fr5o iDEayfp^l 0 3 te N 

1 0 4a»k=^VK*fmffifcll 0 9 bSrS»tSt«J. 
IS^ffiLfcx— *&£T^U&xl5£, I DEny fn-7 1 0 3tt, W = 
yiOl^avy KUTI^ll 0 9a Sr3SfTi"So 

= ^1 Ollt I DEayhn-9ii»&3^ KUTl^l 09 a £rS»* 
££>fcT Kl^^ 12 8 k^-f h^bl 2 8 k^-f h©9*— ^^i^fflt 
y-K = ^'Kll.0a*»fTt5. 

I 1 0 3}*, HDD = yhn-7l 0 4 d>bSc^tb Ufc^— # 

Sr^^y tc:«Hjfti-5o tit, HDDay ho-7 1 0 4^^-7y K^7» 

nib^ft®^ icu^iuLfcf- *&±xmtHsmx.z>bs ide 

3VFP-71 0 3?2, v^fnyiO lfca-r^KJ&Tiifcll 1 1 a &&ft1rZ> 0 
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r<£>«fc otemWF&mVMV, tit^ayi 01tt7K^1 9 2 0 k/M 
hfrh 12 8 k-^-f hSrfn^-ttJ-ry— KaW Kl 1 2 a Sr3Bfff"5o 

10 4C7 KV^ 1 9 2 0 k^-T h*>fe 128 k/V b 2rSc^ffi1-y — Ka^y 
Kl 12b^fft5„ 

IDE3yfn-7l03H HDDnyfn-7l 0 4 j&*e>flfcW±l Lfcy*— 
^Sr^y (^f§ 0 ^LT, HDDay Fn-7 1 0 4^3vy FH7i 
fell 1 3 b-&g»t#!K T^y ^^WLfc-T*— ^Sr^kT*fcjftU^5^> ID 
E3yl>P-7 10 311 V/faVlOl WTaifeni 13a %m?rf 

5 0 

7gti 1 8td»#j&tp*^t> i 6m=*-*r^vz&n-rz>i&msibZo 

^K^fr UT^^^Tiifel^S«6^-e^^--Ky 2 V^^^ei 1 8 £ff!ij 
*oTV>5„ i-jfe^-fe, l^Py^5 1 2/^ h^*>S' 0 ^t, HDD 1 0 
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^tc. m5(D^mm m&msizMfo) ra, trmAv?-?maL mpeg 



WO 01/75878 



PCT/JPOl/02550 



11 

<fo<5 0 



WO 01/75878 PCT/JPOl/02550 

12 

U 

straw ^#~7ai~x\z.timfflwmn&xmft7 ! --* *mmi^ mmn^m 
w&mn&wfc&tix^z^j ?u7v±>yv$>bmtbtix< zmfen^^ 
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- 7 a - * tctettt $ tit V > 5 fufBS£^ J£a> S£ $ ttfe SulEx r - * Sritg^ fu 

tKnanafp^aw:, tuners' ? r ^i-iB»$tb-cv^s Bf)fBS^-r-<t t 5 -^ & 

So 

*7t, miKDifmn (»Mi7i«) tute-r^-^-;*^ i 
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Bl 8*fcttl-9©*»WfcflB«t©IB«K1t"C*>5 0 

£fc, *2 10*»!B (ftl2 1(«) t&IBJ^Oa^l'.KHu WIS 

Sfcj f2 2©^ (it«2 2}«) *frlB£rJ&©a-r^KW\ ffift 

m2Z<D*2ffl (i^2 3«) ft, H&IB-f V*-?^-*^ I 
DE>f^-7x-^tfc|iSCS H^-7x^-e&5Bl 8-22 
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tfrtsx - * 3JWR#ad> e> & *tfc truant-*--* 1 9*- * «pfB«^r s ^ y 

H 2 5 (D^BJ (Ht3S2 5tM) «U »9©*»Wm"|B|ft<Dl5^ 

&fc, ^2 7 tf>«§^ (Wf3fr® 2 7 fcafrjSO fit, ^12 0*BWKi|B«0|f^. 
if©, ^-^^|B^b-CV^^lB^#:^bT7 ; -^O^S^=^TP^^t 
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7 s - * sriB»*r s it ©if© 3 ^ > v** h mmmmmn^^. u ttmnm 
*7t, n2 9<D*&m m>km2 9iz:^) m 9©^^^ib^©ib^ 

it £> © 7" n if 7 J* X fc 3 o 
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^@-efcSo 

^m-efoSo 



1 IEEE139 4>** 
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2 HDD^rA 

3 S TB 

4 t>ti- 

5 ^-^^ 

6 I EEE 1394I/F 
8 

9 HDD3^hn-7 

I 0. HDD 

II ;*fc°^ K/V^E— ^ 

12 fjxtmfc 

13 T?^^^—? 

14 Ayf? 

15 K7^ 

i 6 ^^.—r 

17 ^^7^7 

18 h7^^-hf3-^ 

1 9 AV73-^ 

2 0 I EEE 13 9 4 1 /F 
2 1 A V— ASIC 

2 2 AV7#-^5'^ 

23 mm-T-Tv^-f 

2 4 WdfcT^-flf 
2 5 SD-RAM 
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2 6 T/f^n^oytyt 

2 7 7*sC X#T?±x^-~y h 

2 8 ^7^- 

2 9 MEPGf7^*-f^M)-A 

3 0 

3 1 mm*£.mm m 

32 ps i mm 

3 3 ^-f^^yy#| h^^^— h'*try V 

3 4 9<< J»*9*y-f^y# 

3 5 h^^^-Wyh 

40 SfJtD^V^^T^-fe^^^^ hO'fig 

4 1 ^^Ox-r^^T^ir^^.^ y Y<D$lM 

4 2 W^St^T-f^^T^t^^s/ h<DnWCn d 

4 3 m*"l#gOxV^^T^ir^J-=i^ hrotf 

4 4 &Jjn d&n&'fj X?Ty"tXa.— y h<D{\LW 

4 5 7i/-^©Wi/^-y. 

f . 

4 7 l#|©7W-A©Mif 

4 8 7W .£»<£>;S:£ 

4 9 7l/-AO^ 

5 0 7 1/— J*<DW<DmMi& 

5 1 nf#|©7WA^ltf 



WO 01/75878 PCT/JP01/02550 

21 

5 2 7l/-A©f $ 

5 3 7 U—J>.<DWM 

5 4 7 Is' — J* <£>fff J^E-filE 

10 1 W =i -y 

102 3YyK=>yha-7 

10 3 I DEay 

104 HDDa^bP- 9 

10 5 HDD 

106. 108a, 108b, 110a, 110b, 112a, 112b 

107, 109a, 109b, 111a, 111b, 113a, 113b 

114 5*-*$J«5*£-CIUB& 

115 ^y7r^^y 

116, 117, 118 K9*>f.^^361K 

(# i <omm<Dj&M) 

m 1 left 1 ©II©fiOHDD^rA©i^^^f 0 
HDD^fA2(j;IEEEl 3 94/^li«$titV^ 0 £fc, STB 
3 ^ I EEE 1 3 9 4^* 1 ^j^tbTV^o $ STB3W1 TVf 
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I EEE 1 3 9 l«t N AVr-^©»3Yy K<D-^«9Et«9 Sr^HH't" 

5IEEE1 3 9 4-1 9 9 5 KHBa££*l/CV*5 IEEE standard 
for High performance Serial Bus "Cfc<5 0 

HDD^fA2(t I EEE 1 3 9 4^* 1 Ir^USTB 3 fcAVf-^ 
Sr^9^«? UJ&dSfe. AVx— ^«:IEfiaRr^/*fcW:S^-rsSit"T?fcSo ST 

B2tt, set Top box mmikm&mm) X«frZ> 0 

HDD^^A 2 Ji, IEEE 1 3 9 4 I/F6, AVzf&-y? 8 > HDDa 
HDD1 0^?>f^^5o AV^ny^iHDDayhn- 

H2fc; HDD^fA20HilW^to 

IEEE1 3 94 I/F6H IB^ffl^— h 5 4i, h 5 5 Sr^-f 

AV^ny^8lt IcWT^-flf 2 3, S4W^f2 4, AV7t-7 

HDDlOfl ^tVK/V^ll, f^^^if 12, T^^— *1 
3, Kl 4. —5/ KT^/l 5 *L5„ 

STB3tt, fa-tl6, f^^7^7l7, h7^#-hT3^1 
8, IEEE 1 3 9 4 I/F20^il$§*l5. 

HDDv-^fA2S:f^t5 I EEE 1 3 9 4 I/F6I1 I EEE 1 3 9 4 
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AV^n y ^ 8 fi s LBA (logical block address) 

AV^P^^Sr#fifei-5|B»T^-9-r if 2 3 A^£*VC< 5MPEG2 h 

peg 2 h*>y— h^^xK— h/^y y\?-& a i/~f 

fl^T^-flf 2 4"«, AV7t-vy^ 2 2^^^m$tbT< -5MPEG2 

? i/-7*9rM U * ^ J* x * is7\z.7jk £ ntcmmmmx hy^xtf-b *<fr >y h 
EEE1 3 9 4 I/F 6};iiitoi£U *fc#$c#£R#&C«: % AV7t-7y^ 
2 2^t)^^ixT<5MPEG2 h^^^Tjf— b V — i*£rMP E G 2 <D3C 

tlX< 5MPEG 2 h y -i^^S4ffl©f S^-1S D- 

RAM25I^U SD-RAM2 5 fcx— ^Strife o fc . = 

K^HtTli:, HDDai/ho- 7 9t-##&tf^LBA£fai?^x-- i^^r 

^-rs^^^-r^^TfeSo *tc, AVx-^srw^-r^^ HDDay 

-RAM 2 5^igU SD-RAM2 5 fcUm&tlX^Z?*— ? ^W±Ti~^ 
SD-RAM2 5te, 7*—*%— mUW.1r%^? u-T^jf'C vtv&X* 
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HDD3>'hn t -7 9ii, mfeZtltc L B isf~- , — y K, 

xft&tttt, 7 ^ ^azc— * 13, ^ K/l^E— * 1 1 &f|ifJ#PU ^fc^y K 1 

©if ^S^rtr 5 ^m-Vh 5 0 

hdd lo^t^s/ ki 4r±, 'TjKtmfoi 2\z.tt\^xmtt%tfm 

KT^l 5te N ^yKl 4^S!^ofdf^£ifi|'gLfc«9> £fcHDD 
7^e>iHf>ttT<S^^rltipSLr, ^ Kl 4 

*7t, S T B 3 3 IEEE1 3 94 I/F20fi, IEEE 1394 

l^lt, I E EE 1 3 9 4^* 1 \zfflfa£fiX^ZfiW<Dffl&b AVf 

^-tl6tt, BSM^flU «PH-3#«!-CS>S. ■ 
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$ M-rV*yTyir;*;x-y h 2 7«\ ^y^— 2 8 iMP E G 2 

*K-fy. hy— a 2 9^CTj$^rv>5„ 

^j/^2 8('(t ^-ai— ^flt#3 0. ^S^1f#3 1, P S I 'If #3 2 

5*$ttXV>Stir*-e*)«J, #^#£ffl'!f#3 114, 4mS^«rtf 

5MPEG2 h7^JK-h^ h y — J*<D hy b'*fr y h «r#ag"t*5fflf 

<£><5o 

nxv^ft^r^oyV ^y T*i?;*3.= y b i^r y ir:*^5fc*c>1f $rc*fc 9 
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$ H"C V ^ <5 Ir] # 0#C<D:r >f ?>$7 <DftMi±EM.ffi L B AT?fB3z£ $ flX 
* tbX V > 5 m # T?^7? 2#SOxV^i5 r T^ir^^-=ixh(D 3fegS^^ s L 

b a reia^ $ *vr v > 5 If mre fe s . 

BA^fB5z££;ftTv^lf#refc<5o i©i 5 ^^T^-fe^'a. 

= y h^eSr^-rffif#SrflJffi-t"5i.tH:J;.t)^ t#MLS4 (Review) 

in 5 ^ #^s^ffiit^ 3 1 <Dmim*7Mro 

•ffflfffi-e&So i-*fc>*>s I ^ 1/-^ (71/- Art^^bW^ : I n t r a - f 
r a me) % (7 A^JIR^Tr]^^^®^ : Predict! 

ve-frame) % B7 1/— A (^#fa^illflF#fbilHfe : B i d i r e c t i 
onally predictive — frame) fl* }£<D£. ? ^M^Xiti^rt 
^Sr^-flffrCfoSo **"*fc>t>N GOP (Group of pi 
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ctures) rt©7WA©itiI, P71/-A^tl5^»i^J:oTi(D 

-Att N in 6 <dx 5 ^im^-ewm-r^o 

fly*.!** I -7 Lt rioooooooooooooo 

j % P7^©tuw-ytu, ro 0010010010010 oj cd 
£ M~1>fE2££*i5o fcYcu i ^iz-^^tHm^^— >- rioooooooo 

0 0 00 00J iJIjol^T, lfe^<DyrU—J±&I7U—J*T*3bV, 0\tt<D7U 

tfcs^l^ — ^ ro 0010010010010 oj fc&v^T. ii^©7^a 

^Sp -7 ^-^-e^ (9 % o ltt(D7 1/-A»7 £ 

f^^5tD07l/-A(DMTO7^^^Tn^^5' b2 7 0^fegl 
fatbfDs^ b^re^bfct>£)-e&5 0 7W i»tf>;K£4 8fi, r©7W-A©f 
— *:K2r/W b^-e^L7ct>tf>T*fc5 0 7 ^C0«^4 9 fi, r®7WA^ 
1% P s B7 W-A^V^^fc^^^-rit^T?fe5o A^(0^ffi5 
Ofi N AVf-^©5feSd^ttTr©71/-^W#l07V^T'fc5^ 
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Z> 0 NTSCS17I/-A2 9. 9 7ms, PALIil 7 U— 5m 

SfilWSn f ®SB3^$tb5o 

P S I ttflR3 2Mte, MPEG 2 h^*^— h y — J\<D b^^^xK— h 

MPEGh7>^ h 9 {cite, ^-T A^^^^^n^^tfc h 

hd**ftW$""CV^. h9>xtf—h/<'7' 

^WiaoTHDDl 0 ©ttfitfSJfe* 5. *IiO*HDD^7A2 
M7t-v S ' b«> HDD 1 0OttlBSr«S»:H:*i*ffl3fe5^t^*«J;5'felB 
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ftffl7*-Ty lot, AV7- ?&&mm\zti&B&.'rzz.b&'T* 

*tb5|fc*^»W]*dSa^Wx5rilJ:<c5 0 IEEE1 3 9 4 I/F20A^ 

£>i£b*LT< 5AVf- * «t DHDD^7 i A2dS|B»i-S^iStttbtf % 

|5^LTV^50T^ tt*oaflfT?»KUfcJ:5.K:-^S'^-2 8 <£>^ff&£^AV7 ^ — 
* £ teSU^iS&KlBiStt'^ HDD 1 0 ?mft&'>t£< ft5o 

5*-f ^^T^-fe^^-y J>2 7«r#j£^5ir**r*£«U-Cl'»5<£>*T? 
LftV\ ^ ^^7^t7a=j/ f 2 7^y^-2 8 iMPEG h 



WO 01/75878 PCT/JP01/02550 



30 

suBut. tot, AVT-?<Dmwmm%i%m-f%zbfrm&z>o 

B S»tiI^^tilt(-©trMPEG 2 h^V^xK- hi;— AtfS 

$ hyls^tf— ff^-yi 8^MPEG 2 b 7 h^ix h3r^ 

I EEEl 3 9 4 I/F2 Ote, #$|UfcMPEG2 hy>Xtf— Y'*try V 
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V? u-r*s*tr y h£ffr#U IEEE1 3 9 4/^ll^lt5. 
HDD^rA2tM^ I EEE 1 3 9 4 I/F 6it IEEE1 
3 9 4 I/F20 LT»fiE3?Jfc£:ffl*t-o * LTSME*S/?fc#i-*bfif, IEEE 

1 3 9 4 I/F 2 OtfU EEE 1 3 9 4^* 1 fcfci&VfcTJ V t w}-X'*trv 
b£r, IBfiUSaK— h 5 4 t y^/V#f SrWJ LT^ttSc & 

Sfll LWy^BtWy h£rMEPG2 hy^^-bT, MJ— -MC&iSl: 

u avt — & ttmnm^jm. £ nx v n § £ * -eut-sHk * ttt v ^ 6 « 

m^n-9^ J f2 3tt, IEEE1394 I /F.6 j6>e>illbtbT< 5 

by— ASr«HfrbT % 3te^®3 % m5\z.^vtz.<&m$£.mmm3 1 £ p s i 

AV7^-ry^2 2!j:, IB»T^7-<1f 2 3 „ »^7t^f2 4 > HDD 
n y f p-7 9 (7)#7^-^fel» LTV^„ tLT, IB^T7-7^if 2 3tf> 
£>MP EG 2 b7^^-h^ hy-A©h7^^ h'<fry V tmWH£J% 
fS31, PS Iflm#<^'3*i,*C*;fc»£\ rtbSrSfflT U — 1SD-RAM 

2 5^tMfrTS„ ^Ut, AV7t-V7^2 2(t — :H*»3 0 SrffrifcL 
, SD-RAM2 5K:*Mfr*-5, 

AV7i-vy^2 2lt SD-RAM2 5^^— ^*o* D 
X^^T^ir^^-s/ h2 7 0j|$ffft»*5t, HDD3^hn-79l^ 
LT, S D — RAM 2 5 t^-lft^tLTV^r""? ^r^siHl^ IBfiJM&L B A£# 

=*-?lsV&mft-fZ> 0 AV7t- ^s/* 2 5 fl^tfc 
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— ;£\ HDD3ybn-7 9il ^fc'VK/WE— * 3 $ <DWf£ME£&W®^ 
*fc, T^^^-^^-^ 7 1 3 ^fjiltfiPLTl^o HDD=>y ha-79it AV7t 

HDDayho-99tt, Ttf-^—Z 1 3£rff!!|$f U 7^^»12© 
&©##5&3M!fc1t^ y Kl 4«rte1Eife«>**-5, £ ^ y YTl/zfl 5Wu 
£<0ra^&0f^©fWfc*MU ^K14ii, fV^^ifrl 2l^©i^ 

IB^T^rAV^^- vy^ 2 2 Wifcrf 5. 

AV7t-^7^2 2f3\ HDDny ho- 7 9^— ^ OlB^&r^cT bfc^ 
i£:£P3£, ftXf, |S^T^7^if2 3, MiT^^lf 2 4, HDDnyfo 

—9 9<Dmw^n Oo 

§IIU HDD^^7"^2^AV7 :i -^§rlE^i-So 
#CK: N HDD^f^2M^©AVf-^?r, IEEE 1 3 9 4/^1 

^tt, stb 3izmmistix\,^*~* 5\zft&irzm<DW}ft*m 1 m~rz> 0 

STB30IEEE1 3 94 I/F2O(t HDD^fA2©IEE 
E 1 3 9 4 I/F 6(^SE^^mb, I EEE1 3 9 4 I/F 2 0 t I EEE 
1 3 94 I/F6 tefgfiEfMI^^T 5o 

mUEWl^^-r^t, AV7t-7 5'^2 2^ WS^tAVr-^© 
P#?L B A^Sc^5-<#-fe^ ^^m^UT, HDD = yfD-79 
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Hif3$3 Olcri&»aft^#3^^-f**T*-fe.X3.= s> h2 7<7)fB#{i 
•HDD^7A2©HDDnyfp-7 9 tt\ AV7>-vy^2 2^f|^L 

•$fc*-f-5, Kl 4J3, 2K:fSft£;ftTV^f^^Ifr5o 

^ v kt 1 5 «r <om ^%mfe<£>femtmnmv^ T^^^ybn-y 9 

AV7*—*r>y? 2 2 te, HDDay hn-7 9^b©AV7-^^-lSD 
-RAM 2 5^«HPfii"S 0 SD-RAM2 5 ^Sg^ffl LfcAVx— feMffl 
X.ltf4*?T?±XzL~iy h 2 7©;g£fcttff?3:o;fc£>, AV7t-7y^ 2 
2te, AVf-^^SD-RAM2 5^f>, f?^T^7^if 2 4 KHE^-rSo 

B£T^7-f If 2 4fi, AV7t-v>^2 2^b^^tlT^7tAV7 e — 
MPEG 2 h7^Jl?- h\Z.ttM£tlX^Z>#'{ A^^y7 , ^lU 

/^yf^IEEE1 3 94 I/F6(^lf5o 

IEEE1 3 94 I/F6I4, S T B 3 (Cfi&H-S A V^— *a^ffMte3S& 

T-f nf^/^y h£ LT, ^ffi^K— h 5 5frb, I EEE 1 3 9 4/^* 
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1 t^lt5 0 

S T B 3 <D S IEEE 1 3 94 I/F20I1 ^ UT, I 

EEE1 3 94 I/F4 4fat>mhthX< ST^fy^nt^y h&g-4t1rZ> 0 
^UT, I EEE 1 3 9 4 I/F 2 0 ti, Sfg bfcT-f V Z ot^/^y H SrM 
PEG 2 1>7^*-M h A{C^-rs 0 r©MPEG2 h7^^- h 

h7^^- 1*9*=— ^1 8 tt, MP EG 2 V^/K— h V — 

AV73^i9it xi/^ y — * h y — ^<£>JBSfiS:#;gU r^n^f 

5 It BSl: A Vr-^ ^t5o 
^©i^CLT. HDD^f^2^|Bi^©AVf^^, I EEE 13 
9 4/^ 1 ^LT, STB 3fcmWt£tLX^Z*e~# 5 ic^^1"5 0 

HDDv^.^2te\ AV^n?^8, HDD^y fn-79, 
HDD 1 0 N IEEE1 3 9 4 I/F 6^-Wb$ftTV>5„ AV^Oy 

IEEE 1 3 94 I/F6ft HDD is XT J* 2 ^ftMteSS^JWciA Vt*— * 
£lE^;£fctef?£^5^te, ®IEI&f1s}M?V\ AVf-^«Pf^bLt I EE 
E 1 3 9 4 /^^ 1 «r^$tb?> 0 

^t, STB 3 ftb*<DM<Dm^*mnV^>'h* — 9 9fcm&T?-tX-t 
Z>Z.bfemMti:i<\ -t^frh, HDD :/ ho^-7 9 <T>4 *y$ — ~7=c^—x £^Mqfl 
O^Srltt^^bT, HDDnyfn-7 9^WU, ANT—& l-rfyc^-fcti 
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tri:^«V\ *fc, I EEE1 3 9 4^Xl\z.mWiZfoX\^9\m<DW8& 
■^y hZUrnVX^fCo 

Z>tctb<Dilfm<DmMm(D7 y h&$UELTV^<DT% ^mtl^kT ^i^ 

;*tiJ5fcS:fr tf-e«&V\ =e§oTs I EEE 1 3 9 4 I/F 6tAV/n y ^ 8 t 

eu:, HDDi/x^j*2&AVT-?<DmMtw±%mmzff?mftzwmz. 

D^riv 2^|3t^AVf- IEEE1 3 94/^l^lt, S 

-f^t>*>, IEEE1 3 94 I/F6«, 1B^8*°- h 5 4 2»£>. ^r^A* 
If 2 3d* h^V^Ttf— H^-f ^^i/y^tt^DU. MEPG 2 
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i~S 0 *Lt, IB^T^-7^1f 2 3tt, AV7*-ry^2 2l!l, AV7-^i 

nfrnrntrnm m si, p s mm 3 2 *mm-t s. 

^^AV7^-7^^2 2**, |5^T^7-fif 2 3 a>£>3l£>*l/r#fcA Vf 
— >£flBft??£/BflW*3 1, PS Iflm 3 2!r-lSD-RAM2 5^t5. 
tLt, AV7t-Y>>^2 2ll Hff$R3 O^MLT, SD-RAM 

2 5l^«fti-5 0 SD-RAM 2 5 Kl— feirr&fr^V ^ * T ^-f?^^-— y h 
©*$©f^ ^If"3;ofc£>< AV7t-7y^2 2(t 7-^^SD-RAM 

25HHDDnyhn-79l«U IBftHteLB A£|E«T5-fc*^»* 
^tt, HDD=»^bn-7 9»3iiB»=«^^KS:55frt-So 

BAtI^5-fe^^t^LTHDD3yhn-7 9l»|i!J3-7y K3r 

7*— h&fflv^tfffi&fciji.oitsc: ^^(±j^§ 0 -f-ftfr^ AV7t-? 
2 2^f5AV7-^©lofV^^7^t^^y j> 2 7<D^>y?— 

7 /6^JlI#(3im77 ^^-f * * T ^ -feXa^j/ h2 7£fc2?oTV>< ^ £ 
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ZT>7^^=l-=-v Y 2 7«rfc£?Si&35ttft<, irt^^^^^^T^-fe^^-^ 
V Y 2 7£fc£f 9, ffii^#5^#AV^— *©&S&LBAto^V>T#*:k % 

HD'Dayfn-7 9lt AV7t- v Z 2 2 ^SfgSLfcM^L B A 

AV7t-V5/^2 2ll HDDnyFn-79^^f-^«U — 0. 
SD-RAM2 5l:»ttt5. ^Lt, S4f5f-^^ S D-RAM2 5 t- 

<5 0 

IEEE1 394 I/F6 (C^-T^o 

I EE E 1 3 9 4 I/F 6 »4 % MPEG 2 — y 

^aW/T-s/htU, ff4ffl*-l>5 5^^ IEEE1 3 94/^l(:e 

«9#x.6 0 if 2 3. S^T^7-T^2 4, SD-RAM2 5^ 
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^Lt, m^^^iirT^^^ 5XWUW,^ibtcm^ ^m^W^iffD^ 

m&^^^^fl^iE^i-sKjf^^-r-e^^fc h<Dt m-x%> z> <d : x\ mm & 

CMlnvy K£3£fT-f"3- i:!aoT, MU.-1SD-RAM2 5 
-Ag^^m^5^^05wi:^ttJ^5 o fllfctf 1 57^ AMI [Hi I !7W- 
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lVWS4t5r-^^SD-RAM2 5 Id— 2 ;>< #^-f bflf^ 
ofc^ AV7t-v^^2 2fc£, iiV^tflffcrST 2 — P^n^LT-Ty^^ 2 

AV7t-7>^2 2^^S^T^7^if2 4 Kl^ftT^ fc AVf- ^ «s 

b^**°- b^s> bQ#^*vT< £o i-^^>*>. Wnftt£*ft? I7U- 
A fete— *P«r£*f b^>-*#- b'^s/ h^^,tb-C< 6„ t£oT, M 

%:^X\ nZLT-f-ysCf 2 4te, ^fetLT^fd F^7^ b'^ry h^MP 
>7-5/ btrMPEG 2 h7^^- b* b V — i: LT, I EEE 1 3 9 4 I /F 

So 

EG 2 b7^*>K-b* by— j**wm&r$-z> 0 
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^<D£?\Z-, I EEE 1 3 9 4 I /F 6 J&S|Eftffl#*- b 5 4 tStizlf- h 5 
5 AV7t-V7^2 2^2^-f ^/I^Ui^AVt 2 — ^PWc^ffi 

Cue) 7WT*&<, tfMUff* (Review) t>3W J: < ^ J&S 

"C#5o $ bl'^mV (First Forward) ^iflL (R e w i n 
d) 1^1-3 

ftv> £ 5 r 3&Jffi*5. 
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•So 

EEE 1 3 9 4 I /F 6&hm—&ffi.±lzmmi-Z>Z.k-b~Zim~r?hZ)o Tftfrh 
N I EEE 1 3 9 4 1/F 6 tAV^n 5/^8 iHDDny fD^9 t 

DVD-R AMft £\ g-t*3 Kl7^A7^t^ ^f£^lB^$£#:£>lE^UE 7 * — 

mztir^zt vxmwvtctfs ^.ti^m^-r. us Bf£t*m<D^x&tite*v 
m 7 jc, ^nm^m^- kt=v ^ ^^tti 1 6 £^i-„ 

-7103, HDD 1 0 5 d^#f^$^5„ 

^7c, Kf-f^^iSl 1 6tcf^.-f=t^l 0 1 #88***1/0^5. 
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I DE^y 10 3il Hj^bTV^^V^ I DE^f^-7x^^o 

BA (Logical block adress) %WM?f 4 * 9 Wfc<0 h9 
V*. HDD10 5«^i/MIMU HDD 10 

HDD10 59:, «&C7*>f * ?Mfc%^irZ>^— K9*-f T?*>5„ 
Wnyioi fi, =3-^^ K=iybn-7 1 0 2 * Ogs^-»t &}f srt" 

•3. Kfv ^ ^it 1 1 6 itt&mnmmgmvm&mtex 

*5«K *^IOii©HDD 10 5 iHDDnVFo-7 1 0 4 J«3§^tf>#£ 
#S©W*C*>5^ *HMi©HDD10 5iHDD3y>a-7l04(i* 
^WolEflft^S^^JSr^tarisOs *IWl©HDD3yFn- 7 l 0 4tt 
y^-7x^O^J-Cfc ») ^ ^MM<D^M(D I DEnyhn-7 1 0 

3 itt&m&M&^&Kowx'to y> , *hj6©?^«so =» k= ^ b 9 1 0 2 

-CfcSo 

^jc, r. © J: 5 &#JIJ6o7gflB<0>>N— K9*W * * 3£« 116 ©»f^«r1KWt-So 
Wayioi^ 2M/W h(?37*— KxV^^ff 1 1 6d>£>«W* 
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Kay }>n — 7 10 211 'p-KaryKl 0 6^^®t5^, U — K 
3vyK10 6H7Kv^ ^IM'XSrtflfU I DE-T 7x- 
?SILfcnvyK^t5o y-K3-7yKl0 6lt IDE^y 

8K>M h J;9±t^t©f- *£Sc^5J:5fc3f:^UTV^ 0 tfcoT, y — 
K^-ry Kl 0 GfrhWbMO I DE>T >-^7^— ^^SpKlbfc^^y K£rffr?fc 

£-f N nvyK3yhP-7l0 2li, 7K^oHi28 Who?*- 

^SrSB^-m-f Kav^Kl 08a^I 10 3 ^frT^ 

yho-7 104t7KV7>0i5^128 k/M h©7- *&mfrtirtrV — K=* 
v^Kl 0 8 b^H^T-f^o 

HDD=iyhD-7l0 4il y— Ka-^V Kl 0 8 b£r^tt&5£> HDD 
10 5 tciU^ t> 3Wl«rfT 5 «t 5 «J$J1-5o 

I DE^y h tf — 7 10 3tt, HDD 1 0 5 flMHWtffc?) SPM&fToTV^F^fc 
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ff'HDDl 0 5d^— ^SrK^fflbRTIB^ofe^if^^Sr^PS^t-HDD 

1 0 5©!|K1i8&g£glUfttt5o 
-€rUT, IDE3yhn-7l03fl HDD 1 0 5 -&*f—9 SrSfc^ffi LrJII 

Ifcfc, IDE=iyfn-7l 0 3 i*T^ * ^m^^Aj^^^^P^^K^— ? 
%m^m*tfcfr¥?fr(D^y—^x-V?-bft?o I 10 3H 

HDD3y^o-7 i o 4^»aLfcf-^^3^i o i©^^ey^ 

tttSo LT> HDD3yhP-7l0 4^P)=iTyK^7I^10 9bl:^ 

10 3lt n^yK^y ho- 7 1 0 2^3^^ 0 9 a %$£ft~tZ> 0 

=i^r^ Kayhn-7 1 0 2 Ji, I DE^y bn-7^3^>-K^7I*Pi 
0 9a Sr^tt^S £ bfclT KV'* 128 k>*-Y 1^£> 1 2 8 k^-f f©7- 
^mtUt!/-K3vyKl 1 0 a^fT-r^o 

Kayha-7 l 0 2&V — K=*^>- Kl 0 8 a ^^tUTckD t 
l^£>Sbtf^:J;9> IDE3yKo-7l0 3tt, HDDayM-7104^ 

£> KHTi» 111b «rgl*# 9 > ^ ^ !7 fciffc^ttt Lfcy=-^ <£r£:T*§-W3 

L»i5i, IDE3ybn-7l03li nvy K^V Fn-7l 0 2t3v 
^ K^Tii^P 111a &mft-r%o 

9 2 Ok/M h^^l 2 8k/^ b^Mfy-KnvyFl 1 2 a Zmfir 
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1 0 A\Z.T KV* 1 9 2 0 k^-T Yfrh 12 8 k^W h^^Wf y — 
Kll 2 bSrSSffTSo 

I DEay hn — 7 10 3lt HDD=>y^o-7 1 0 4 y^gs^fcH Lfc^— 

^113bm*^ }c^ffiUfc7 f -^^T^U^x.^i, ID 

E3yhn-7l03lt nyyKay fo- 7 1 0 2i-3-^^ WTjI^P 1 1 
3 a£3§:fTl-£ 0 

iOi 5 a-vl" K.a^ 1 0 2«-^fH 6 — Ka^^ KSrIS 

nvyK3yfn-7 10 2^ lDE=>Vhn-7l 03*^1 6 0 
K©nvy mTil^Ol 1 3 aSrStt^S^ 7 s — ^ (D^jLW±X^T 
bfcr ^ot,>-7yK3yKo-7 10 2(1 Wayioil^ 

v mTai^p 107 sr^-rso 

_klB<£> IDEnyKn-7 10 311 nvy^yFn-? 1 0 2^5>^^tb 
T< 3 y — K=*^^K1 0 8 a&£f<7}— HlC0=3-^^ 12 8 k'M h &ifte^ 

1~3 0 rtll^ltnvy K=2>- hn — 9 1 0 2f4 % w^yioi^^lbti 
T< §y — Ka^yKl 0 6^©-0©3vyKT*2M^ hSr^-f^o 

^ot v IDE3yfn-7lO 3^3?yKayfn^7 1 0 2fabi£ibtl 
T< 5— [eIO^-^V FTOt- ^^^ftSfMi: U ^-e^ K=yhn-7 102 
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ir/£t>ib, avyKnyMi-y 1 0 2©*^ iDEnyhn-y 1 0 3 <t «9 
tot, />— VfjKfmW 1 1 6t3vyK3Vhn-7 1 0 2£HI;l5r 

»W3yi,01^ 7K^0^f>2M^ h<E>7*— K"7V* 

16^^x-^^r^3itP^ *fc«»^^tf^J3l, ^ayiOHt AV7 

^t&m%kz>o &s>^ w^yioia, /^Ff^^^if ii6© 

(HI 0 Lfc^O^- Kf < ^ ^ if 1 1 8T»ltt*Smx~h^>tc 0 
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±9, ^3>l01^IDEnyhD-7lO 3 K^fT-fSa-^K 

fl f» <£> 7" n ^ ^ ^ £5 if (D X 0 t£#k M %n o T V > 5 i&» Jfc £ (7) MM fc <t o T * t < 

met** 

rW^U-C, *Ii©fi©^-Kf^^^if 1 1 6"Cf^ ^ayio 

— K=*-^>- Kl 0 6 l^LT, 1 02^IDEn^fn- 

^10 3 dSStTi-S y-K3vyK10 8ai5: if^WRHtt— 3£©raPI|-C3SfT$tb 
5„ ~&fCs ^ayi 0 l^nyyK^ybn- 7l 0 2 JJl3SfT*t"5 y — Ka-7 

V Kl 0 6 Jfcif©3*ev K©ffiRgtt % n-^V Kayhn-7 102^lDEny 
ht* — ^ i 6 3 fc38ffi-5 U — KavVKl 0 8 a ft k*<DmM\z}k^.xjz%\,\ 

VI 0 m<n=*'?l'F<omL a^yKayhn^l 02^ID 
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5„ -JUC^LT, HDD 10 5 (DUmmm^-T 

7^^yOftlt ##37^J#f-^ ^-K^V^^^Sl 1 6^3^10 
Ifrh^T— ?%:%:imVXfrtb, »HDD1 0 5 <Dl3^m-»t&^£Pfl#6 
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l^tt^So W5*a^«ffcW: % K7V**Se«1 16^HDD10 

&*3* *HJ69^tt-CW:, a-K^^^S611 1 Kay 
1 0 2&mx.X^Z>b LT3iWU^, wtt^RBbJfe.V\ /N-Kf^^^ifl 
1 6^3-^ K = y hn — 7 1 0 2£r#;L1\ v/faylO l^avyRnyf 

7 10 2d^3lbtb-C< 5-0©ar?y K"C 1 2 8 k^f b«r*K§lU a-^V K 
3VFo-7 l o 2iM3Vl 0 lti*tbT£tbinX< 5— Hio^^y Kt? 2M^ 
h^t5i LTtfci^Ufc;^ i^|R^jfcV\ IDEny|>n-7l03 
^nvy 1 0 2^b5^e>ttT< 5— 0<£>=a^V KT©f-^fet 

4£Mt U 3?yHaybn-7 1 0 2W=yi 0 l^b^^tbT< 5 — 
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IH 8 \z.*2m<Wm<D'^— KxV 117 tr^To 

^77^^!) 115(t I l o 3 dSSfcWiJLfcT*— * 

*3«K Sfc, *HJgO^O^-^§]«9^T|Hli^l 1 4tt^8W©9 ff — *m$l^ 

m<Dmx'hK>, *iato^ii©^y77^ j Ey 1 1 5tt^8w©^*y77fa© 

^J-C*>Dx *HI©flOHDD 10 5 1 0 4W^© 

W£^©#!|T*&«K *IQfc(7>^tBOHD.D 10 5 tHDDny^n-y 10 4 

•7^3^101, 3vyK3yht3- 7 i02, IDE3yha-7l03, 

IDEayho^-7103^ HDD =« V b n — 9 1 0 4 m y — Ka^y K 1 
0 8 b ^^3-7^ t^<toX 1 2 8 k^-T Ffc'ltf- 
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•9^X0^1 1 4 ICtS*. 
fr*5s *^I(7)^l0^- KfV ^ ^ 1 1 7 IDE-f^-7x^ 

& £\ ^-rs kit*— ? (D&mmtomfey c y * wix&s-r —7 

1 0 2«rfl|*.WJ5£ UTift^Lfcd^ £*bU:|Re,fcV> 0 ^-K^^^Sttl 
1 6^=z^^ K = ^ bn — 7 1 0 2<HS;ti\ WayiO 1 jftSa-r^ K = ^ b 
o-7l0 2?rix.tv^l)i^!iv\ S-fSlC 3vyKayM3-7l0 2 
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(I4©ite«) 

H) 9 ^^Jfeco^O/N- KxV * * 3£V 12 5 &^1- 0 

^HJS^^O/^— K9*W**3£«1 2 5fc, !B»W£3£S1 2 3, /<y77 
RAMI 2 4, — -7^— X 12 2, SBjft^JSl 2 1 SHSfcTl^So &7h^ 

-Ff^^^gf 1 2 5H:-7/f3yi 0 1 ^J;oT»P§tt5 0 

IBft^&l 2 114, ^xV^^^^*fUTAV7=-^|B^fc^ig^.mU 
3rfT?¥ISrCfc9, f 2©^WiOHDDny hn — 9 10 4 t HDD 1 0 

«f — * 1 2 2(2, !B»#Jfcl 2 1 WaWa^y K-^x— 

«B»#^« 1 2 3 te, AVf fw *^ £iS^£ fcte#£-r3 fca&teflHNBffiSrfj 

/V77RAM1 2 4«, v^ayio 1 d^^b^TtfdAVx— 9 
fc*5, *^l^i©/>-Kf^^7itl 2 5 «^PJ(7)#^g^J-Cfe 
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AVx^d^B^£;ft/rv^^LBA^k2M/M h#C9A £®^ffi 
-r^^^O-^-y^-^ 1 2 2Sr^LT s lEft^Sl 2 l©»fH)tllSrSftLifc 

i3»^si 2 1 &®m-f-%o 

13»^a 12 1tt, -f y.^-7x-^ 12 2 ^Lt, I3»I?^1E 1 2 3 CO 

~* 1 2 2^Lt, iBmW^Ml 2 
BB»W&3£* 12 311 mZf-ttt LfeAVf — ^ If'* y7 7 R AM 12 4 M. 

jtgjti* < 5Sj»'«j^^>r ^ioi fcmm-r % 0 
mmw±mm 1 2 3fca&e>*LT< s^^-^cfc^-^n ^n^-* 1 2 

14 J; 9 &m<oW$m<Djj&MM~e$>z>o 
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^lt^ S/77R am 1 2 4t£*&#fiu nYxoAv 1 ?— # ornate istim&mfc 
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